Searching PAJ 



1/2 v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 11-11 9098 

(43)Date of publication of application : 30.04.1999 



(51)Int.CI. 



G02B 15/20 
G02B 13/18 



(21) Application number : 09-280055 

(22) Date of filing : 1 4.1 0.1 997 



(71 Applicant : OLYMPUS OPTICAL CO LTD 
(72)Inventor : YAMANASHI TAKANORI 




(54) SMALL-SIZED ZOOM LENS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To accomplish drastic 
miniaturization for a zoom lens and to obtain a high 
performance by constituting the lens of three groups, 
each of which has a positive refractive power, a positive 
one and a negative one, respectively, from an object 
side, moving each group to the object side in the case of 
varying the power from a wide angle end to a telephoto 
end, and also, satisfying specified conditions. 

SOLUTION: The lens is constituted of the 1st to 3rd 
lens groups G1 to G3 having the positive refractive 
power, the positive one and the negative one, 
respectively from the object side in order, and in the 
case of varying the power from the wide angle end to 
the telephoto end, each lens group G1 to G3 is moved to 
the object side by taking the wide angle end as a 
reference. The 1st group G1 is constituted of negative 
and positive lenses, each of which has a convex face on 
the object side, the 2nd group G2 is constituted of a 1st 
lens which has a convex face on the object side and a 
2nd positive lens which has a face of curvature on the image side, and the 3rd lens group G3 is 
constituted of a positive lens having a convex face on the image side and a negative lens having 
a face of curvature on the object side. Each lens group G1 to G3 is provided with at least one 
aspherical surface, and satisfies the following inequalities; 0.1<&phiv;1/&phiv;W<0.6 and 
1.3<m3T/m3W<4W. Provided that the synthetic refractive power of the 1st group G1 at the 
wide angle end is expressed by &phiv;1, the refractive power of the whole system is expressed 
by &phiv;W, the horizontal magnification of the 3rd group G3 at the wide angle end is expressed 
by m3W and the horizontal magnification at the telephoto end is expressed by m3T. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is based on a wide angle edge, in case it consists of the 1st group of right refractive 
power, the 2nd group of right refractive power, and the 3rd group of negative refractive power 
and variable power is carried out to a tele edge from a wide angle edge in order [ side / body ]. 
Each group moves to a body side and the 1 st group consists of the negative meniscus lenses 
and positive lenses which turned the convex to the body side, the 2nd group It consists of the 
1st lens of the meniscus configuration where the convex was turned to the body side, and the 
2nd lens with the field of curvature strong against an image side of a positive lens, the 3rd group 
The small zoom lens characterized by having the aspheric surface of the 1st [ at least ] page in 
each lens group, and fulfilling the following conditions while consisting of a positive meniscus lens 
which turned the convex to the image side, and a negative lens with the field of curvature strong 
against a body side. 

0.1<phi1/phiW <0.6 ... (1) 

1.3<m3 T/m3W<4 ... (2) 

However, phi 1 The synthetic refractive power of the 1st group of a wide angle edge, and phiW 
As for the refractive power of the whole system of a wide angle edge, and m3W, the lateral 
magnification of the 3rd group in a wide angle edge and m3T are the lateral magnification of the 
3rd group of a tele edge. 

[Claim 2] In case it consists of the 1st group of right refractive power, the 2nd group of right 
refractive power, and the 3rd group of negative refractive power and variable power is carried 
out to a tele edge from a wide angle edge in order [ side / body ], each group moves to a body 
side, the 1st group It consists of the positive lenses and negative lenses which turned the 
convex to the body side, the 2nd group It consists of an aperture diaphragm, the 1 st lens of the 
meniscus configuration where the convex was turned to the body side, and the 2nd lens of the 
positive lens which turned the convex of curvature strong against an image side, the 3rd group 
The small zoom lens characterized by having the aspheric surface of the 1 st [ at least ] page in 
each lens group, and fulfilling the following conditions while consisting of a positive meniscus lens 
which turned the convex to the image side, and a negative lens with the field of curvature strong 
against a body side. 

0.1<phi1/phiW <0.6 ... (1) 

1.3<m3 T/m3W<4 ... (2) 

However, phi 1 The synthetic refractive power of the 1st group of a wide angle edge, and phiW 
As for the refractive power of the whole system of a wide angle edge, and m3W, the lateral 
magnification of the 3rd group in a wide angle edge and m3T are the lateral magnification of the 
3rd group of a tele edge. 

[Claim 3] The small zoom lens according to claim 1 or 2 characterized by the 1st lens of the 2nd 
group of the above consisting of negative meniscus lenses. 



[Translation done.] 
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[0 0 2 5] &}b\ «88lOf Ii~i3#4ifiltt5 
#uvX(i x fyyXXr;8^yyX^tfMX'fe5 

3X W-^X^^fr(73=i ►) 7^ 

;£lTX^X<fc 5 4^t¥yyXttS^t5 G b i s li 

LV\ X**^ Xta#^X:h^;ft2tfc<OU>'X<73^ 
;Xk#ll££;tV uyXM^3S6fttt?>XtlcJ;o 
t^^xoyyx^fo^y-'-?^ Mb£rl2I i 5Gi:dS'e 
# 5 0 . 

[0 0 2 6] 

[^m^m^mm] sitk, «iox-Ayyx® 

ji^ji~7{cov'xtft^X5o b i ~m 6 

^?3§#!|1~4 S 6, 7<DfcftM (a) , XH5f^E£® 
(b) , MMS (c) -C(73^$45:-^tpb'XXB-®|llSr^ 

X, ^IJfiW5[coV'Xt±0 4 
< „ 4t2mW<o*1l& 1 '-* »*et.5. 

[0 0 2 7] USS^J 1 <7>X— AUVX(7)»fBlll^ia 1 »c 
,Tt^> - (73Hm^J«, ^^S6«8 3 8. 9 ~ 1 0 2 . 

5 > Fty^-4. 5 — 5 . 6©X-i,yyXXfe»), 
Sf*^(OP®lfc«in^7?(73ji^tCtt;-<TXt < 5. 6 
■vbv, yyXMi5 6t5c-c$>-5o 

[0 0 2 8] xroX-AyyXfflfliGltt, 
(di£b® : SrBt't7cAX yyXt „ ^^-(BIlCiaBSr 

|p)ttX3EX— ^*xyyXi»?>4!), H2i¥G2i^;, H 
pgijb ®ifr®ifcaB^r6](tfc^x-^x^U'VX 
t, ^{il<73B<Oft^^ J; V) jj£v>j^ 1 n,u;/X;!) : >?>&‘9 , ^ 
3SG3tt, {feW^iSBSrBttifciEX U'sX 

b , ®#:{!l<73B<£>tt^ s i 1 SSV'BBi/VX*^^^),, 
[0 0 2 9] i«7)fllfi8;-e3fe^ttffiS:^3feS^r5fc»t, 
H 1 §¥G 1 <73^ 2 i^y-X (iEX — 35.X7 3J. uyX) CO BtJ 
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ffi, S2PG2©S1 UVX co 

tfj®, ^2U>X (®d2 jU^X) (0®ffi, ®3S¥G3(0 
SikyX UE^ u>X) (Oftr®, I2uyx 

(MdfluvX) ©Wffi^aiBSrttfflLrv'5. G(Ofl? 
j&Ti;!:, ^2f|G2<DA^— ^*^UVX©IlICf 
-r 5 ^®<o^ -ClS^ icgb^: $: 

fSif-TS#, *e©Jft*IH©#jRiR*»J:J!.&iT.SJ:5 

Id, kA{MT5ia9 5r/TtilX^®ttt)5:5r 
£fc, H?3 8*G 3Tii, 

«ffii-5r.t-CJS:A*©iftB»ft©«Efca*is*>S 0 
HI l u>'X^fffi|gl^:^'t'J: o id, dcoX— A uyXtt 

I'yx^aiipftjkfcftffL 
rv'-5> 0 psp^ott. i2iG 2<o^frffi!K-iag 

LTfcSo :01-VXi^t-lt IS2S¥G 2<0|&ffiiJidSS 
Pig?9«rEa-r^©»iM^b<*:V' 0 d<O|!gJ£0iJ(Oi&M 
HlSrlimd^-r. Ht», (a) (b) fitfRI 

&AB§f#, (c) «M»S8idoV'Titt-t«®iDlgS A, 

#,&JRSA S, SIlftitX^DTSr^LTV'.S (WT, ID 

«) o 

#6ttrv'5ii:i*^*»5 0 Sfc, 5i*HxMl4##l-/J' 

[0 0 3 0] |£JIS0iJ 2 (OX— A u-vX(OBfr®li!£|I| 2 id 
dKOSUSWi, £u£fi§8t3 8. 9-1 0 2. 

5, 4. 5 — 5. 7OX“AUyXffc0, 

U^Xfl|fiKiS6t6:’t?S>S. 

[0 0 3 1] GcoX — a yyXo® l s£g i 13, %>m Kl 
i-ifb®Sr[Dltfc3E^-^X7^ yyxt, «5#:{l!Hcta®Sr 
BitfcA;* i^X/S^ft 9, H2S¥G2li, IS 

P Ml’O t, %^{|iJ(-[£i®Sr[n]lt/cA^ — -XX7* yyX 
£, f&fly<o®<o®^2S±9&V'Mfii'VXa>kX,£9, |g 
31¥G3f3, ffeffiOidiSB&tDitfcjE.* =■*;&;* yyX 
<t, W£{BJ<0®<0-ffispas.fc •> 3fiV'«{Bd^affiSrlD»tfcA 
^ l'>Xfr(b?£Z>o 

[0 0 3 2] r©#*T?S6K:3t^ttlB*i«*!>5fc«> 
id, HSlPG 1 id l ®©^®$riiJnbrv'5o -ttiio 
%, m i i¥g i co® i yyx (]Ex=^*^yyX) <o 
HU®, S2 yyX (A^— ^-X7^l /yX) (ostj®, i2 

iG2©HiyyX (t^=^*xyyX) comi®, ^ 

2 yyX (Bfiu-vX) co®B, |g3t¥G 3<o|gi yy 

x (iE= 7 *xyyX) co Sir®, I2yyx (^ — 

^^^yyxj ostiBid^^ffiSr^ffl L-rv'5» 

[0 0 3 3] .d<0*f&Ti:i, ®lpGl(DMffll-iHy 
vXd5SSa$tbTV'5o £Xc, S3fG3m EX = 
u>-X,t^> u>X®id^®Sr^f 

5di: X?^«co^E^ft©ffiiEid^mS:aj t-CV'5 0 
HI 2 IduyXSfia^^t <fc o Id, dcoX— AyyXf 
Itm 2 SG 2 <o 2 o<o u>xra©BSPHasS)5* oTV'S„ 
HI 8 idUxUHI^r^i'i 0 Id, 

13, HJ6® l 3 9/J'£< X£o TV'S di 
[0 0 3 4] IUS® 3 ©X— A uvXco^rBHSrHI 3 id 



^-r#, GtfJiUJSWi, 1,«3 8. 9-1 0 2. 

5, F-f->-y<—4. 5 — 5. 5 1 ©X-AUyXffe 
9, yyXMiS6ttffc5«, 

[0 0 3 5] ddX-AyyXroilUGltt, $&>ffc{H!l 
co®coft^^5 j; v) jj&v'MCi yyxt, ^{S!i<oB<oft^;js 
±0®V'SiuyXd>5*!), SI2PG2I3, IBRI&9 
t , !fe«:{l!|ldi£b®Sr[6]ltfc^^-XX7^W-VXi:, -fgtffiij 
<0®©®^ 3 9 3fiV'^ii|ldi£b®Sr®itfciEy 
UVXa»5>fc9, IS3PG3I3, -^fflyidi£b®Sr[6]itfciE 
^=.7*^yyXt, 4£if£{!J<DB<d>®^;as J: 9 ^c'BQfl 
yyXA'bis, 

[0 0 3 6] T<OtBj£Ti3, iliG 1 <Dm 1 b'V'X 

(iflyyx) coin®, | 2 yyx (budu^X) <o*g 
ffi, f 2SG2®f 1 j/yX (^^=^*^yyX) (D 
tti®, ^2yyx (ie> — yyx) (o®®, f 3 
l¥G3cofgi yyx (lEp< u^X) ©aft®, H 

2yyX (MIMJb'V'X) (Oiuffiid#£^ffi£:'@[.ffl LTV' 

§ o 

[0 0 3 7] G(O|gJ£0i!l3, IftSS® 2 i: ISSXi-SltX^^ 
7^*£J£Lfc#JT;fc-5„ WdW-?-©«JBjSrifc«rfS*.fc 
fcfeid, MSs^cO^BJlXMcO^^^'fbUTV'^fi^ 
HI 9 coiR^HI^b^-^-5„ 

[0 0 3 8] H;KS#!!4<oX— a uvX<o^r®HI5rl2l4 id 
^•-rtfS, r©HJS^JIi, £,j£Sgfl|3 8. 9-1 3 2. 5 

5, FTV^— 4. 4 5 — 8. 0 1 COX — A yyXT'fe 
9, yyXt^S6ftt?fc^ 

[ 0039 ] d.<ox— a yyx©i i s¥g i 13, ffitau 
yXt, ®|U]v>'Xa»fc>*9, H?2i¥G2i3, §Sp£* 9 
t, WffffllidiaffiSrr ^ltfc*X=x#^yyXt, ttfll 
<d)®(Oft^^i •5 5SV'®i£bl^>'X^ib'><Cl?, ®3 8¥G 3 
«, ^{B!lid ( a®Sr|PlitfcEy‘=^X7^uy'Xi:, !fei#:{a!l 
coBcoB^asj; l3 3SV'®mu>X^e>Xc5 0 

[ 0040 ] ^ ig£G i <dM i yyx 

(MfiyyX) (Ohu®, §2 yyX (SiuyX) co^ 
®, f 2 iPG 2 ©SiyyX (^^^jxuyx) co 
HU®, IS 2 yyX (Miiuy^X) co®B, ^3i¥G3<7) 
ISiyyX aEp< — yyX) <ohu®, | 2 uyx 
(isyyx) ©StlBid^BSr'KfflLrV'S, 

[0 0 4 1 ] G©*3S0H©^f§it«£l±©^JS^Jidtt;^ 
rX#<Xj:<5TV'So 

id, 2 coigfig-e, $iSGi©2®0«ffi©a 

^SrX# < L.TV'2) 0 iJtttft©|«IS«5fcoV'-Ct>W 
<9 , iS5^Jtid^-T5fc«)ldtt^Xi^-efc 
•5„ itKMUSrlH l Old^-TJ: 5 id, 
htV'5„ 

[0 0 4 2] HJS^J 5 (OX— A U>-X<0®fBHlliHI 4 t 
®«-T?fc 9 , d(O|gSS0iJii, ^.ssggl 3 8 . 9-17 

6. 2, F — 4 . 4 5 — 1 0. 6 6©X-Ayy 
XT- $>9, ^>X^j5fcriS 6tfcT#>So 

[0 0 4 3] G(OX— A yyX©H 1 S¥G 1 IS, ®db \s 
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yXt, 3g23¥G2Hp lO^!) 

t, xX7XUVXi:, -feiai 

j; v) ggv'ffiCji-'l'X >5 . i5 3S¥G 3 
ifeffiytPft®£|fO»t;fc:EX=XX7X l/VXi, 
cffi©if«sj:93®V'SI!awvXiii'f>*5. 

[0 0 4 4] JglPG 1 coBl w-'X 

(MCil/^X) cofuffi, |2W^X (pfBfll-'VX) co^ 
®, I2HG2©®11/XX (AX— XX7XU->-X) (O 
id®. $2i/yx (ifli/yX) <o®® N jg3S¥G3<7) 

^ i uxx cex — wxx) (Dmfffi. 1 2 yyx 

(MPflyy^) LTV'So 

[0 0 4 5] p comifaW<0 : 2£.feit\'&)ZX±.<omM$'\\z.yc'< 

T*#V'. *16«4iD’b*ffiFJ*:SrJ:rf, 

fc t) SSiSof 

,&S§fii£r^;i5ix 1 : 1 0. 6 6©PlJttfeO, ^ 
P@“efc5 £ V'XlSo i©l6iM©flSGl©®lI 
<D#mmc 0ffII4X:fV' o JR^m^riai 1 (P^-fo 
[0 0 4 6] 6 ©X- A UXXc7)®rffi|2| ^Hl 5 IP 

G<7)fgJ£#m. £jdUE«3 5. 7 7 ~ 6 8 : 

5 . F-l-^^— 2. 8 8 ~ 4 . 5 2©X-AyyXl?fc 

uyXS^efttfc^. 

[0 0 4 7] ;©x- AwyXfflflSG l f*. 
SPiSffi : §r|Rnt;/iAX = xXr;*. yyXt, ife'frlBItPiFiHt: 
lintfciEx — fi2i¥G2}2. §f! 

P^t. ^{B!llc:iaffi§:(nHtfcAX-XX7XWVX 
<t „ -^{i](75ffi(75ft^i5 J: 9 3SV'^fi!Uc®ffiSr[n](tfc3EX 

Jg3#£G3«p (gi{I!HP[£b®£ 
[BjttfeiEX — x#x W/Xi. feft:{l!l(0®cD®^^j; v) 
3t V 'fim u X Xd>£> & §„ 

[0 0 4 8] i£0«^-eta, gsis^G i rofgi yyx 
(AX-^X/XWV'X) <7)^®. Jj? 2 S¥G 2(7)11 1 

x (Ax =-xX7^. yyX) <7)Su®^ I 2 vyx Gex — 

XX7XL-^X) <7)fu®, !3SG3fflSiyyX CEX 
^^.>(7^u^x) to®®, I2uyx (Sffluyx) <7) 
LTV'5„ 

[0 0 4 9] 

T/h$V'^, P@Jt^X^< U-O'So P<7)«fiS;-C*. — 
Igi/T’-U's/X^XrX 7M^<7)P#ifc£r^S-f'-5 P t^'C 
#TV'§ 0 1 t P«t-fc *5 . ifcMEISrigi 

JgJt0U 



(7), iwcio 

tt> ^Ifct amtttf fv- Ft7©i«PS)5-i: 

[0 0 5 0] ■m&m 7 ©X“lvyX©ii HI £12 6 iP 
®rf;3S. PcTigSidSAISS. £0£KBtt2 9. 2~4 8. 5, 

— 3 . 4 — 4 ■ 8 5©X — AyyXffc!), 1" 

[0 0 5 1] i©X — a yyx©l l HG l tt, 
SP®ffi£|n]ltfcAX — x#x yyXt, 4£)#:{IKPt£li®£ 
[rdltfcIEX = XXr)*. yyXi'f)7i 9 . ®2SG2Bv IS 
Rgoi, ^)ffliii^®®5:[S]itfcEX=^X7^i/l/X 
is (£AI<7)ffi<7)®^;a5 J: <9 i)Sv v f£WPiSffi£:l*Jl'tfcEX 
^XAXWl/Xd^ft^ l3iG3fi, (glffl!KPril®£ 
|SlttfcnEX=^X7^ WVXi, ^J#:ffl!l<7)®®ft^^i; t) 
sv'SOflyyXi^^So 

[0 0 5 2.] i<7)*fi£,X*i4, llfGl com 1 ^>-X 
(^X-^A^XX) c Otffi, |2iG2©!2Uy 
X (IEX =^.X7X yyX <7)fuffi. ^3I^G3<7)^1W 
yX (!EX=xX 7X uyX) <7 )hu®, ® 2 wyX (M® 
yyX) (7)HuBlP^®2r'KffiL-XV'5„ 

[0 0 5 3] Gc7)H3S^J<7)^fglfc;(4Jei®co^^ltlfc^ 
T/J'^V'dS. ISA^UT. 2>o. P^it^X# < LTV' 
5 0 v-^X^j5gf±^US^iJ 6 t ®®7?fcSd s . ^S&fficT)^ 
Jlffil&£^G LTV'So HXSH&El 1 3 (P^-T £ 5 KP 
^HXMcT)^® (7) Pi^^tiT V ' 5„ 

[ 0054 ] giTtp, JiiB^-^ss^fDWit^— z&m-r 
3*. |El§-ti-tia<7)Xk F no (4FXX 

s <— „ coteXHUA. f B HX's'^x— Ax. r M 
r 2 ---(4# i-'y x X'B<7)®^ i #-@. di . d 2 -ttfcH" 
XffiBco^fig. n dl . n a -l^yyX©di©BlT 
v dd . v ,]2 — ^X 0)^ y ^ 0 ^-JGn 

x £9t<7)iI : fT;fr[6j£:E£ b7t9t$fit L, 
y TiS(7)^;ipr^$^ 

5. 

x = ( y 2/r) / [1+ {1- (K+l) (y/r) 

2 } >72 ] + A 4 y 4 + Ag y 6 +A 8 y 8 + A 10 y 10 
fcfcb. A 4n A®, 

A 8> A i0 (4^tl^tl4^, 6 2k, 8Kk, 10ft©«® 

[0 0 5 5] 

— 402. 50 
~ 5. 51 



f = 38. 90 ~ 63. 00 

F„ 0 = 4.49 ~ 4.84 



co = 29.08° ~ 18.96° ~ 11.92° 
f B = 8. 2513~ 24. 2310- — 46. 3388 

r , = 517.77500 d^ 2.000000 n d i =1.69895 v dl =30. 1 

r 2 = 40.62427 d 2 = 0.120000 

r 3 = 21.35513 (#J*B) d 3 = 3.600000 nd2 =1.77250 v ^ =49. 6 

r 4 = 84.25217 d 4 =(FI^) 

r s = °° (^<9) d 5 = 0.700000 
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r e = 


16. 62891 




d 6 = 3, 708279 


n d3 


=1. 84666 


V d3 


=23.8 


r 7 = 


13. 14871 




d 7 = 5. 949181 










r 8 = 


108. 03346 


(##®> 


d 8 = 4. 831743 


n d4 


=1. 49700 


V d 4 


=81. 6 


r 9 = 


-13. 36230 


(#5£®) 


d 9 =(*m> 










r 10= 


-17. 31597 




d 10 = 2. 430000 


n dS 


=1. 84666 


v d5 


=23.8 


r n= 


-13. 15695 




d n = 0. 250000 










r i2= 


-14. 38951 




d 12 = 1.650000 


n d6 


=1. 77250 


V d 6 


=49. 6 


r 13= 


188. 86532 















X-AMB 



f 


38.90 


63. 00 


102. 50 


d 4 


3. 6900 


13. 1097 


23. 3737 


de 


11. 9258 


5.6325 


0. 7770 



K = 0 



A4 =-0.567940 


X 10' 5 


A<> =— 0. 173165 


x 10- 7 


. A 8 = 0. 629539 


X 10-‘° 


A 10 =-0. 326441 


X 10- 12 


!i?6® 




K = 0 




A4 =-0.206075 


x 10- 4 


Ae =-0. 556584 


X 10-« 


A 8 = 0. 109802 


X 10- 7 


A 10 =-0. 146408 


x 10- 9 


jB 8 36 




K = 0 




A^ =-0.376837 


X 10' 4 


Ae = 0. 238314 


X 10-« 


A 8 =-0. 105290 


X10- 7 


A 10 = 0. 825390 


X 10-*° 


m 9® 




K = 0 




A4 = 0. 120140 


X 10' 5 


Ae = 0. 608314 


X 10- 7 


A 8 =— 0. 641437 


X 10~ 8 


0 

"0 




Sio® 




K = 0 




A^ =-0.474221 


X 10‘ 4 


Ae =-0. 121512 


x 10- 5 


A s = 0.914992 


X 10' 8 


A 10 =-0. 425789 


X IO * 10 


1 2 @ 
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K = 0 

A 4 = 0. 652495 X 10=* 

Ag = 0. 101071 X 10- 5 
Ag =-0. 712984 X 10-8 
A 10 = 0. 206774 X 10" 10 

[0 0 5 6] 

2 

f = 38. 90 ~ 63. 00 ~102. 49 

F no = 4.50 ~ 4.85 ~ 5.70 

co = 29.07° ~ 18.95° ~ 11.92° 
f B = 8. 1406~ 25. 2729~ 52. 2006 

r ! = 18. 49857 (^5£®) d j = 3. 000000 n dl =1. 60342 v dl =38. 0 

r 2 = 62.51333 d 2 = 0. 120000 

r 3 = 44. 69607 (^5SB) d 3 = 1. 850000 nd2 =1. 84666 v ^ =23. 8 

r 4 = 22.99295 d 4 =C5TS£) 



r 5 = 


oo (^*9) 




d 5 = 0. 700000 






r 


17. 10251 


(^S£B) 


d 6 = 3. 000000 


n d3 =1.74077 


v d3 27. 8 


r 7 = 


12. 27490 




d 7 = 3. 588289 






r 8 = 


120. 61439 


(#S£E) 


d 8 = 6. 504213 


n d4 =1.49700 


V d4 =81. 6 


r 9 = 


-11.29267 


(#i*®) 


d 9 =CBT^) 






r 10“ 


. -15.22807 


(^ESB) 


d 10 = 2.430000 


n d5 =1.84666 


v d5 =23. 8 


r n= 


-12. 95740 




d u = 2. 488967 






r i2= 


-14. 04508 


(^#B) 


d 12 = 1. 650000 


n d6 =1.74100 


v d6 -52. 7 


r i3= 


-1381. 78078 











X-ARflRS 



f 


38.90 


63.00 


102.49 


d 4 


3. 6900 


13. 6379 


21. 3135 


dg 


11.9212 


- 5.4322 


0. 7770 



m i® 

K = 0 

A 4 = 0. 525673 X 10‘ 5 
A« =-0. 103955 X 10- 6 
A 8 = 0. 513662 X 10“ 9 
A 10 =-0. 105214 X 10- 10 
3 IS 
K = 0 

A 4 =-0.859375 X 10' 5 
Ag = 0. 119036 XIO- 6 
A 8 =— 0. 262707 X 10"« 
A 10 = 0.615198 X10' 11 
161 
K = 0 

A4 =-0. 584914 X 10- 4 
Ag =-0. 101336 X lO” 5 
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A 8 = 0. 121361 


xio- 7 


A 10 =-0. 399212 


X 10- 9 


m s® 




K = 0 




A4 =-0. 318414 


xio-* 


Ae = 0. 151829 


X10-« 


A 8 =-0. 109722 


xio- 7 


A 10 = 0. 259649 


X10-® 






K = 0 




A^ =-0. 903062 


XIO" 7 


=-0. 251294 


X lO' 6 


A 8 =-0.620397 


XIO- 8 


Aiq= 0 




Sioi 




K = 0 




A4 = 0. 172263 


XIO' 5 


Ae =-0. 879896 


X 10-« 


Ag = 0.660168 


XIO- 8 


A 10 =-0. 422676 


X IO - 10 


112 ® 




K = 0 




A 4 = 0. 157850 


x 10- 4 


Ae = 0. 713553 


XIO" 8 


Ag =-0. 349518 


XIO- 8 


A 10 = 0. 141283 


X IO 10 



[0 0 5 7 ] 

. mmm 3 

f = 38.90 ~ 63.00 ~ 102. 50 

F no = 4.49 ~ 4.84 ~ 5.51 

co - 29.10° ~ 18.95° ~ 11.92° 

f B = 8. 1465~ 24. 9036~ 50. 4184 



r 1 = 


25. 88441 




d ! = 3. 000000 


n dl =1. 72916 


v dl =54. 7 


r 2 = 


-134. 39800 




d 2 = 0. 100000 






r 3 = 


-419. 78353 




d 3 = 1. 850000 


n.^ = 1 • 80100 


v d2 =35. 0 


r 4 = 


36. 93486 




d 4 = ( 






r 5 = 


00 0 & 9 ) 




d 5 = 0. 700000 






r 6 = 


18. 12806 




d 6 = 3. 000000 


n d3 =1. 69895 


v d3 =30. 1 


r 7 = 


14. 00163 




d 7 = 3. 170891 






r 8 = 


-484. 53231 




d g = 5. 686798 


n d4 =1.49700 


v d4 =81. 6 


r 9 = 


-11. 73312 




d 9 =(nl^) 






r 10“ 


-15. 27798 




d 10 = 2.430000 


n d5 =1. 84666 


v d 5 =23. 8 


r n= 


-13. 01365 




d u = 1.253472 






r 12 “ 


-14. 15786 




d 12 = 1.650000 


n d6 =1. 72916 


v d6 =54. 7 


r 13 = 


769. 28220 






* 






X-AMBi 



f 


38.90 


63.00 


102. 50 


d 4 


3. 6900 


11.8135 


18. 8888 


d* 


11.9860 


5. 5303 


0. 7770 



mi® 

K = 0 

A 4 =-0.296373 X10 ' 4 
\ =-0. 165440 X 10 ‘ 6 
A a = 0. 591936 X lO ' 10 
A 10 ="0. 638549 X 10 ' 12 



K = 0 

A 4 =-0. 409524 X 10-* 
Ae =-0. 230156 X lO ' 6 
A s = 0. 595887 X 10 ' 9 
A, o =-0. 962000 X lO " 12 

me® 

K = 0 

A 4 =-0.608955 X10 - 4 
Ae =- 0 . 101161 X 10' 5 
A 8 = 0. 904478 X 10 ‘ 8 
A 10 =-0. 270076 X10 ' 9 



K = 0 

A 4 =-0. 278171 X 10 ' 4 
Ag = 0. 157960 X lO " 6 
A 8 = 0. 519863 X 10 " 8 
A, 0 = 0. 137430 X 10 “ 9 

m9® 

K = 0 

A 4 = 0.711250 X10 “ 5 
Ag =-0. 350560 X 10 ' 6 
A 8 =-0. 145531 X 10 “ 3 
A 10 = 0 
mi 0® 

K = 0 

=-0. 142061 X lO ’ 4 
Ae =-0. 115449 X 10 ' 5 
A 8 = 0. 996954 X 10 ' 8 
A 10 =-0. 597049 X lO ” 10 
Si 21 
K = 0 

A 4 = 0. 443017 X lO ' 4 
Ag = 0. 887543 X 10 " 6 





( 11 ) 



11-119098 



A 8 =-0.531850 XIO" 8 
A 10 = 0. 183791 X lO' 10 

[0 0 5 8] 



■mm a 





f = 


38. 90 — 


64.60 —132.55 










F N0 = 


4. 45 — 


5. 45 — 8. 02 










CO = 


29.09° — 


18. 51° — 9. 28° 










f B = 


8. 1678— 


26. 7938— 72. 9799 






r i = 


39. 80842 




d j = 3. 000000 


n dl =1.60300 


v di 


=65. 5 


r 2 = 


-34. 07202 




d 2 = 0. 100000 








r 3 = 


-38. 49500 




d 3 = 1. 850000 


n ^ =1. 67790 


Vd2 


=50. 7 


r 4 = 


99. 86819 


(#*S) 


d 4 =(*T^) 








r 5 = 


oo m<o) 


d 5 = 0. 700000 








r 6 = 


16. 40761 


(#3$®) 


d 6 = 3. 496314 


n d3 =1. 75520 


V d 3 


=27. 5 


r 7 “ 


12. 03637 




d 7 = 4. 073250 








r 8 = 


260. 70426 


(#J£®) 


d 8 = 5. 462459 


n d4 =1.49700 


V d 4 


=81. 6 


r 9 = 


-11. 39110 




d 9 =(nj^) 








r 10“ 


-15. 88023 


(##B) 


d 10 = 2. 430000 


n d5 =1.84666 


V d 5 


=23. 8 


r n= 


-13. 05299 




d n = 0. 868923 








r i2 = 


-14. 39908 


(^^®) 


d 12 = 1.650000 


n d6 =1. 71992 


V d6 


=53. 1 


r i3= 


187. 56223 













X-AMB 



f 


38.90 


64. 60 


132. 55 


d 4 


3.7453 


13. 0557 


23.4356 


d» 


13. 9134 


7. 3537 


1. 3954 



is*®** 




mm 




K = 0 




A 4 =-0. 369384 


xio-* 


Ag =-0. 201390 


X lO' 6 


A 8 = 0.955882 


X 10' 10 


A 10 = 0. 651815 


X 10-' 3 


H?4® 




K = 0 




A4 =-0.438056 


X10-* 


Ag =-0. 222638 


X10-« 


A 8 = 0. 793156 


X 10‘ 9 


A lo =-0. 151285 


X 10-* 1 


Sg6® 




K = 0 




A 4 =-0. 527052 


X 10"* 


Ag =-0.890524 


XIO' 6 


A 8 = 0. 106263 


X 10' 7 


A 10 =~0. 268781 


o> 

o 

X 


fg8® 
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K = 0 

A 4 =-0.330925 X10-4 
A g =-0.578278 X 10' 8 
A 10 = 0. 184818 X 10“ 9 

m 9® 

K = 0 

A 4 = 0. 114008 X lO' 5 
A« =-0.331717 X 10' 9 
A s =-0. 392908 X 10' 8 

Aio= 0 
^1 0® 

K = 0 

A 4 = 0. 168018 X 10- 4 
Ag =-0. 127195 X 10' 5 
A 8 = 0.776293 X 1<T 8 
A 10 =-0. 421904 X 10' 10 
112® 

K = 0 

A 4 = 0. 278806 X 10' 5 
As = 0. 104468 X 10” 5 
A s =-0.418803 X10' 8 
A 10 = 0. 104664 X 10' 10 

[0 0 5 9] 

nmm 5 

f = 38.90 ~ 63.76 —176.20 

F no = 4.45 ~ 5.38 ~ 10.66 

a) - 29 . 11 ° ~ 18.73° ~ 7.01° 

f B = 8. 1682— 25.8711 — 101.8657 



r i = 


39. 41755 




di = 


3. 000000 


n dl =1.60300 


v dl —65. 5 


r 2 = 


-38. 67280 




d 2 = 


0. 100000 








-44. 95027 




d 3 = 


1. 850000 


nd2 =1.67790 


v —50. 7 


r 4 = 


86. 39684 




d 4 = 


c*ras) 






r 5 = 


°o mv) 




d s = 


0. 700000 






r e = 


17. 73835 


(^Sfc®) 


d 6 = 


3. 000000 


n d3 =1.75520 


v d 3 “27 . 5 


r 7 = 


13. 52957 




d 7 = 


3.914785 






r 8 = 


1027. 11475 




d 8 = 


6. 123340 


n d4 =1.49700 


v d4 =81. 6 


r 9 = 


-11.45207 


(#3*®) 


d 9 = 


(pJ^) 






r 10 = 


-16. 03689 




d !0= 


2. 430000 


n d5 =1. 84666 


v d 5 =23. 8 


r n= 


-13. 24028 




dir 


0. 986902 






r i2= 


-14. 57723 


(#3£®) 


d 12“ 


1. 650000 


n d6 =1.73211 


v d6 . =53. 5 


r i3= 


155. 44298 













X-AMISi 



f 


38.90 


63. 76 


176. 20 


d 4 


3.9414 


12.9289 


25. 2711 


dg 


14.1370 


8.0088 


0. 7770 





(13) 



mmW-1 1-119098 



Hi 1 55 

K = 0 

A 4 =-0. 369066 X lO' 4 
Ae =-0. 194068 X 10 “ 6 
A 8 = 0. 103454 X IO - 9 
Aj 0 = 0. 443898 X IQ ' 12 
Hi 4 35 
K = 0 

A 4 =-0.438368 X 10 ' 4 
A« =-0. 225585 X lO’ 8 
A 8 = 0. 887736 X 10 " 9 
A 10 =-0. 150114 XIO' 11 



K = 0 

A^ =-0.551729 X10 - 4 
A« =-0. 916230 X lO’ 6 
A 8 = 0. 108673 X lO' 7 
Ai 0 =-0. 264949 X 10 ’ 9 



0 

II 




A 4 =- 0.351889 


X 10- 4 


^ = 0 . 380438 


X 10' 8 


A 8 =- 0 . 531284 


’ X 10-8 


A 10 = 0 . 137428 


X 10“ 9 






K = 0 




A 4 = 0 . 107752 


X 10' 4 


Ae =- 0 . 196017 


xio - 8 


A 8 =- 0 . 245889 


X 10-8 


j> 

0 

II 

0 




f lOffi 




K = 0 




A 4 = 0 . 183609 


X 10‘ 4 


Ag =- 0.127147 


X 10-8 


A 8 = 0 . 790811 


X 10-8 


A 10 =- 0 . 429998 


X 10" 10 


^1 2 ® 




K = 0 




A 4 = 0 . 279610 


X 10-8 



Ae = 0. 104503 X 10' 5 
A s =-0.419592 X10' 8 
A 10 = 0. 104060 X lO' 10 

[0 0 6 0 ] 



f = 


35. 77 — 


50. 50 — 


68 . 50 


§ 

II 


2.88 — 


3 . 66 — 


4. 52 


CO = 


31. 16° — 


23. 19° — 


17. 52° 


f 8 = 


8 . 0899— 


19. 0526— 


32. 1385 



r,= 517.77500 d ,= 2. 000000 n d , =1.72151 v d i 



=29. 2 
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r 2 = 


44. 00391 




d 2 = 0. 120000 






r s = 


20. 68156 




d 3 = 3. 600000 


nd2 =1. 77250 


v d2 =49. 6 


r 4 = 


79. 99374 




d 4 =mm 






r 5 = 


oo (JR 9) 




d 5 = 0. 700000 






r e = 


19. 15290 




d 6 = 3. 371112 


n d 3 =1. 80518 


v d3 =25. 4 


r 7 “ 


14. 56995 




d 7 = 2. 600000 






r 8 “ 


-90. 65254 




d g = 4. 695293 


n d4 =1.49700 


v d4 =81. 6 


r 9 = 


-10. 68862 




d 9 =(a*) 






r 10” 


-15. 21401 




d 10 = 2.430000 


n d5 =1. 84666 


v d5 =23. 8 


r n= 


-12. 92559 


(#»®) 


d u = 2.850000 






r i2= 


-13. 99499 




d 12 = 1.650000 


n d6 =1.69350 


v d6 =50. 8 


r 13= 


491. 35330 











X-AWH 



f 


35.77 


50. 50 


68.50 


d< 


3. 6900 


10. 7448 


15. 6562 


dg 


10.0443 


4.6912 


0. 7770 











K = 0 




A 4 = 0. 511096 


X10“ 5 


Ag = 0. 118094 


X 10' 8 


A 8 = 0. 951352 


X 10- 11 


A io= 0 








K = 0 




A 4 =-0. 761340 


X10' 4 


Ag =-0. 103714 


X10- 5 


A 8 =-0. 218881 


X10' 8 


A 10 =-0. 288105 


X 10-® 


msm 




K = 0 




A 4 =-0. 306499 


X10-* 


Ag = 0. 237361 


XIO' 5 


A 8 =-0. 380474 


X 10- 7 


A 10 = 0. 109291 


xiO ' 8 


mi o® 




K = 0 




A 4 =-0. 302512 


xiO “ 4 


Ag =-0. 218136 


X10-« 


A 8 = 0. 297237 


XIO" 8 


A 10 =-0. 495078 


x lo -10 


m ii® 




K = 0 




A 4 = 0. 117287 


x 10- 4 



As = 0. 255880 X lO" 6 
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A s =-0. 158499 X 1CT 3 
A 10 = 0. 545484 X lO’ 12 
S12I 
K = 0 

A, = 0. 817768 X 10-" 
A« = 0. 522390 X 10' 6 
A s =-0. 370928 X lO' 8 
A I0 = 0. 171407 X 10" 10 

[0 0 6 1 ] 



MM 7 





f = 


29. 20 — 


38. 40 — 48. 50 








Fno= 


3. 41 — 


4. 17 — 4. 85 








CO — 


36.61° — 


29.40° — 24.03° 








f B = 


8.0873 — 


15.6133— 23.6724 




r i = 


425. 50000 




d j = 2. 000000 


n dl =1. 68034 


v dl =31. 7 


r 2 = 


23. 83577 




d 2 = 0. 120000 






r 3 = 


15. 14929 




d 3 = 3. 600000 


n ^ =1. 77250 


v d2 =49. 6 


r 4 = 


47. 73625 




d 4 =(pT^) 






r 5 = 


°° m to 


d 5 = 0. 700000 






r 6 = 


14. 77875 




d 6 = 3. 000000 


n d3 =1. 56255 


v d3 =68. 9 


r 7 = 


24. 45556 




d 7 = 2. 600000 






r 8 = 


-14. 04628 




d 8 = 4. 518938 


n d4 =l‘ 49700 


CD 

i-H 

00 

II 

T}«. 

~a 


r 9 = 


-7. 51664 




d 9 =(«T^) 






r 10= 


-40. 46094 




d 10 = 2. 430000 


n d5 =1. 84666 


v ds — 23. 8 


r n= 


-21. 53449 




d n = 2.082081 






r i2= 


-12. 69028 




d 12 = 1.650000 


n d6 =1.81117 


v d6 =34. 0 


r i3= 


177. 00069 











X-AMIS 



f 


29. 20 


38.40 


48.50 


d 4 


3. 6900 


8. 9596 


12. 9364 


d 9 


6. 1690 


3. 0086 


0. 7770 







id 2 ® 




K = 0 




^ = 0. 173022 


XIO' 4 


Ag = 0. 641879 


X10' 7 


A 8 = 0. 753061 

Aio= 0 

K = 0 


X 10" 10 


A4 =-0. 601026 


X10-3 


Ag =-0. 374216 


XIO' 5 


A 8 =-0.231852 


x 10' 6 


A 10 =-0. 139288 
IlO® 


X10' 8 





(16) 
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K = 0 

=-0.319537 X10" 5 
Ag =-0. 791614 X 10“ 7 
A a = 0.771038 X10- 10 
A 10 =-0. 198293 X lO' 10 

I12B 
K = 0 

A 4 = 0. 111901 XIO- 3 
A* = 0. 547549 X 10' 6 
A s =-0.299544 X 10" 8 
A 10 = 0. 313857 X IO- 10 

[0 0 6 2] 1 ~ 7 <D$kW&. ( 1 ) . 



mmm 


<J>i / <i>w 


m3r/ m 3f 


1 


0.4497 


2. 11 


2 


0. 3245 


2. 25 


3 


0.4539 


2. 21 


4 


0. 3435 


2.86 


5 


0. 3259 


3.77 


6 


0. 4709 


1. 66 


7 


0. 2558 


1.53 
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